Fine characterization of OsPHO2 knockout mutants reveals its key role in Pi utilization in rice.
Previous research using forward genetics approaches demonstrated that OsPHO2 regulates multiple phosphate-starvation responses in rice. In this work, we finely characterized two independent OsPHO2 knockout rice mutants under inorganic phosphate (Pi)-sufficient conditions. The ospho2 mutants exhibited defects in growth and reproductive development in the whole growing period. The cells in the elongation zone of ospho2 seedling roots were much shorter than those of the wild type. The phosphorus concentration in the blades of ospho2 mutants was 5.8-fold higher than those of wild-type plants, whereas it was only slightly higher in the sheaths, culms, spikelets, and seeds. Furthermore, Pi levels in the ospho2 mutants were highest in the oldest leaf and lowest in the youngest leaf, whereas there was no significant difference in the corresponding leaves of wild-type plants. These results suggest that ospho2 mutant phenotype results from a partial defect in Pi translocation and remobilization in the shoot of rice. This study thus provides evidence that OsPHO2, which functions at the downstream of OsPHF1, modulates Pi utilization by regulating the expression of Pht1 transporters in rice.